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techniques have been applied to those time series. This study focuses on resolving their 11-yr, 
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Earth's upper atmosphere has been cooling and its pressure surfaces contracting due to the full 34 radiative effect of the rising greenhouse gas concentrations, particularly of CO 2 [Lagtovicka et 35 al., 2006] . Model predictions are qualitatively consistent with the observed contraction of the 36 thermosphere based on several decades of satellite drag measurements [Roble and Dickinson, 37 1989; Emmert et al., 2004] . Remsberg [2008a] also found a long-term cooling on constant 38 pressure surfaces of the upper mesosphere that was somewhat greater than -1.0 K/decade at 39 middle latitudes, based on his analyses of 14-yr (1991-2005) temperature time series from the 40 Halogen Occultation Experiment (HALOE) [Russell et al., 1993] 
Trends in T(z)
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Temperature trends in the mesosphere are a direct measure of the radiative effects from the 187 combined changes in the "greenhouse gas" concentrations, primarily those of CO 2 and 03.
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